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© Treatment of non ulcerative dyspepsia with cyproheptadine and method for the diagnosis of a 
dysfunction of the central 5-HT1-A receptors. 

© Cyproheptadine (4-(5H-dibenzo[a,d] 
cyclohepten-5-ylidene)-1-methylpiperidine) for the 
treatment of non-ulcerative dyspepsia (NUD), more 
particularly NUD which is characterised by dysfunc- 
tion of central 5-HT 1A receptors. Dysfunction of the 
central 5-HT 1A receptors can be diagnosed by an 
azaspirodecanedione-induced prolactin response 
which is distinguishable from that observed in a 
subject with peptic ulcer disease and/or inflamma- 
tory bowel disease. A suitable azaspirodecanedione 
for inducing the prolactin response is buspirone. 
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This invention relates to the therapy of irritable 
bowel syndrome (IBS), in particular, upper irritable 
bowel syndrome (non-ulcerative dyspepsia), and 
related conditions as hereinafter described. 

Irritable bowel syndrome is the most common 
reason for referral to gastroenterology clinics and 
affects 10-12% of the whole population. To date, 
systematic efforts to determine its aetiology have 
proved fruitless. No consistent biochemical or. 
physioiogical abnormalities have been demonstrat- 
ed and many gastroenterologists describe it as a 
functional disorder, without an organic basis. IBS 
can be described as a condition of the gastrointes- 
tinal tract characterised by a disorder of the gut 
motility or rate of movement along the gastrointes- 
tinal tract which may be either delayed or in- 
creased. Accordingly, IBS is not characterised by 
any consistent abnormality in the gut. 

The degree of psychological abnormality attrib- 
uted to patients with IBS varies from study to 
study. At the inventors' clinic, using standardised 
diagnostic criteria (DSM-III) (American Psychiatric 
Association Diagnostic and Statistical Manual of 
Mental Disorders ) (3rd Ed. Washington 
APA), approximately 30% of IBS patients have 
been found to have psychiatric illness, whilst others 
using less rigorous diagnostic criteria suggest ab- 
normality in over 80% of such patients (Chaudhury, 
N.A., and Truelove, S.C., QJ. Med. 1962; 37:307- 
322). A more recent study by Gomez, J. and Dally, 
P.(B.M.J., 1977:7; 1451-1453) again found that al- 
most all patients have evidence of psychiatric ill- 
ness, the most common diagnosis was depression, 
followed by anxiety states and hysterical conver- 
sion. The high level of obsessional traits in such 
patients has also been stressed. 

A gastrointestinal syndrome consisting of early 
satiety, post-prandial fullness/boating, belching, 
nausea and epigastric pain in the absence of sig- 
nificant organic pathology is well recognised and 
usually described as non-ulcerative dyspepsia 
(NUD) (see for example, Nyren, D. et al., 1987, J. 
Clin. Gastroenterol. 20, 896-900). Attempts to elu- 
cidate its aetiology have failed to produce consis- 
tent pathophysiological correlates and numerous 
psychological theories have been postulated to ex- 
plain the symptoms. The terms pseudoulcer syn- 
drome, pyloroduodenal irritability, functional dys- 
pepsia, nervous dyspepsia and more recently up- 
per irritable bowel syndrome have all been used. It 
has a prevalence of around 20% and an annual 
incidence of over 1%. It is a costly condition result- 
ing in expensive investigations and the use of em- 
piric treatments of healing peptic ulcers. 

The sympathetic division of the autonomic ner- 
vous system has long been recognised as impor- 
tant in the control of gastrointestinal function. 
Noradrenergic (NA) a-2 receptors in the hypothala- 



mus form an important part of this network and 
recent research has demonstrated that these re- 
ceptors have a significant influence on intestinal 
motility and transit time (Jiang, Q.I. et al. Gastroen- 
5 terology 1988; 95: 1265-1271). The ~*~-2 agonist 
clonidine acting centrally produces a dose-depen- 
dent decrease in intestinal motility (Jiang, QJ, et al 
. supra ). 

Serotonin is a monoamine which acts both as a 
io transmitter in the gut and centrally in the brain. It 
plays an important role in regulating peristalsis and 
intestinal tone. Some cases of functional abdominal 
pain have been attributed to hyperserotoninaemia 
(Warner, R.P., Ann. Intern. Med. 1963;5S: 464-76). 

75 Research to date indicates that there are at 

leapt three types of 5-HT receptors, 5-HT 1,5-HT 2 
and 5-HT 3. The 5-HT 1 receptor is further sub- 
divided into 5-HT 1A, 1B and 1C. These 5-HT 1 
receptors are labelled using 8-OH-DPAT. 

20 The majority of patients with non-ulcerative 

dyspepsia are, however, not hyperserotoninaemic. 
Nonetheless, the inventors postulated that altered 
sensitivity of 5-HT receptors might have similar- 
consequences to high levels of serotonin. It was 

25 thus hypothesized that serotonin or serotonergic 
receptor* are supersensitive in non-ulcerative dys- 
pepsia. When an experiment was carried out as 
hereinafter described to test this hypothesis it was 
found to be correct in that 70-80% of persons with 

30 non-ulcerative dyspepsia were found to have su- 
persensitive serotonin receptors or significant down 
regulation of a-2 noradrenergic receptors in their 
brains. 

Accordingly, it was postulated that the blocking 
35 of the serotonin receptors in individuals with non- 
ulcerative dyspepsia and related conditions would 
lead to alleviation or reversal of symptoms. 

It is an object of the present invention to pro- 
vide for effective therapy of non-ulcerative dys- 
<o pepsia and related conditions. 

By "related condition" herein is meant inter alia 
non-ulcerative dyspepsia of the dismotilitTType^ 
pelvic floor syndrome and oesophageal dyspepsia 
which have similar symptoms to non-ulcerative 
45 dyspepsia. Hereinafter non-ulcerative dyspepsia 
and said related conditions will be referred to col- 
lectively as non-ulcerative dyspepsia. 

It is a further object of the present invention to 
provide a method of diagnosing non-ulcerative dys- 
50 pepsia which can be carried out without surgical 
intervention or other invasive method. 

Accordingly, the invention provides use of 
cyproheptadine (4-(5W-dibenzo[a,d] cyclohepten-5- 
ylidene)-1-methylpiperidine) for the manufacture of 
55 a medicament for use in the treatment of non- 
ulcerative dyspepsia. 

The term cyproheptadine as used herein em- 
braces pharmaceutical^ acceptable salts thereof. 
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Preferably, the salt used is the hydrochloride viz 
cyproheptadine hydrochloride (4-(5H -dibenzofa.d]- 
cyciohepten-5 -ylidene)-1-methylpiperidine hydro- 
chloride sesquihydrate). 

More especially, the invention provides use of 
cyproheptadine for the manufacture of a medica- 
ment for use in the treatment of non-ulcerative 
dyspepsia which is characterised by dysfunction of 
central 5-HT 1A receptors. 

Preferably, the central 5-HT 1A receptor dys- 
function is diagnosed by an azaspirodecanedione- 
induced prolactin response. The 

azaspirodecanedione-induced prolactin response is 
found to be distinguishable from that observed in a 
subject with peptic ulcer disease and/or inflam- 
matory bowel disease as hereinafter demonstrated. 

It has also been shown that subjects suffering 
from non-ulcerative dyspepsia exhibit delayed gas- 
tric emptying which is directly related to the prolac- 
tin response. 

The azaspirodecanedione used is suitably 
buspirone. 

Buspirone is a 5-HT 1A agonist/antagonist de- 
pending on the state of the receptors. 

Other drugs which may be used to elicit the 
prolactin response are ipsapyrone (Bayer) and 
Gepirone (Bristol-Myers Squibb Company). 

When buspirone is used it is preferably admin- 
istered to a subject as a single dose of at least 
50mg, more especially 60mg. 

The cyproheptadine is preferably administered 
orally in an amount of 2-50mg, more especially 4- 
20mg, per day. 

The dosage selected will vary in accordance 
with the requirements of the individual patient as 
determined by the attending physician. 

The medicament can be administered in accor- 
dance with the invention as a single dosage or in 
several partial dosages provided in accordance 
with the dosage plan as determined by the physi- 
cian according to the requirements of the patient. 

Suitable formulations for oral administration in- 
clude for example, solid oral dosage forms such as 
capsules, tablets, coated tablets, dragrees, pills, 
powders and granulates and liquid oral dosage 
forms such as solutions, syrups, suspension and 
elixers. 

Earlier work carried out by the inventors point- 
ed to significant abnormalities in noradrenergic ac- 
tivity centrally in non-ulcerative dyspepsia. The 
precise relationship between noradrenaline and 
serotonin in non-ulcerative dyspepsia is uncertain. 
Although not wishing to be bound by any theoreti- 
cal explanation of the invention, based on our ex- 
perimental findings, it was postulated that phar- 
macological manipulation of non-ulcerative dys- 
pepsia leading to improvement was more likely to 
be produced by the use of a drug which decreases 
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functional activity of serotonin receptors rather that 
a pharmacological action on the noradrenergic re- 
ceptors. Cyroheptadine has been found to exhibit 
such activity. 

5 The invention also provides an in vitro method 

for the diagnosis of non-ulcerative dyspepsia in a 
subject suspected of having non-ulcerative dys- 
pepsia, which method comprises identifying in said 
subject a dysfunction of central 5-HT 1A receptors 

70 characterised by the subjects response to 
azaspirodecanedione-induced prolactin production 
by estimating the level of prolactin in a sample of 
blood or a blood fraction obtained from said sub- 
ject, with the proviso that when the subject is a 

75 menstruating female, the diagnosis is carried out in 
the follicular phase of menstruation. 

The azaspirodecanedione is preferably 
buspirone which is administered as a single dose 
in an amount of at least 50mg, more especially 

20 60mg. 

However, as indicated above other more selec- 
tive 5-HT 1A acting drugs may also be used to 
obtain increased sensitivity and to minimize side 
effects. 

25 The blood fraction is preferably plasma. 

Preferably, the prolactin response is shown to 
be distinguishable to that observed in a subject 
suffering from peptic ulcer disease and/or irritable 
bowel disease when subjected to the same diagno- 

30 sis. 

Patients with non-ulcerative dyspepsia have 
also been shown by the inventors to exhibit de- 
layed gastric emptying which is directly related to 
the prolactin response. 

as The prolactin response is suitably measured by 

enzyme immunoassay or radio immunoassay. 

The immunoassay methods in accordance with 
the invention may be carried out using any known 
format, such as, for example, beads, dipsticks, 

40 membranes, particles, plates, rods, strips, etc. 

For example, insolubilised or solid phase anti- 
body as used in accordance with the invention is 
suitably bound to a bead , dipstick, membrane, 
plate, particle, rod, tube, well, or the like of plastics 

45 material or glass in a manner known per se . 

More specifically, the insolubilised form of the 
antibody comprises said antibody absorbed on a 
surface adapted for protein absorption. The surface 
may be a bead, membrane, particle, plate rod, 

so tube, well or the like and of a material as herein- 
before specified. 

Suitably the surface comprises a plastics 
microtitration plate or strip adapted for protein ad- 
sorption wherein the immunochemical reaction and 

55 the estimation of the prolactin can take place, fol- 
lowing capturing of the prolactin or release of the 
prolactin on the insolubilised form of the antibody, 
depending on the method used. 
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The relevant surface may be coated directly 
with an optimum dilution of monoclonal antibody or 
polyclonal antibody. 

The estimation of the bound prolactin derived 
from the sample can be carried out by enzymatic, 5 
fluorometric, luminometric or radiometric assay, us- 
ing enzymes, fluorochromes, light-emitting probes 
or radio labels, respectively. 

The labelled agents for use in the assays ac- 
cording to the invention are prepared in conven- 10 
tional manner or are purchased from appropriate 
suppliers. Such labelled agents are normally in the 
form of conjugates such as enzyme-labelled anti- 
bodies for use in competitive binding assays. The 
labelled agent is also suitably an antibody covalen- 75 
tly linked to a radio label for use in a radiometric 
assay. 

The invention also provides a test kit or pack 
for carrying out the in-vitro method hereinbefore 
specified and which includes an amount of said 20 
azaspirodecanedione for administering to one or 
more subject(s) being investigated for nonulcer- 
ative dyspepsia and sufficient to elicit a prolactin 
response characteristic of central 5-HT 1A receptor 
dysfunction. 2e 

Preferably, said kit or pack includes the neces- 
sary components/ingredients for carrying out the 
prolactin estimation. 

Such a test kit or pack may include antibody 
coated tubes containing all of the necessary com- 30 
ponents for carrying out the method according to 
the invention when a sample of blood or a blood 
fraction is added thereto. Alternatively, one may 
provide a tube containing an antibody-enzyme con- 
jugate to which one adds a sample of blood or a 35 
blood fraction, which tube is used with an antibody- 
coated dipstick for a competitive enzyme im- 
munoassay. 

In the accompanying drawings: 
Fig. 1 is a graph of peak (A) prolactin response aq 
(mU/l) following administration of buspirone in 
non-ulcerative dyspepsia patients relative to 
peptic ulcer/gastric controls, inflammatory bowel 
disease controls and healthy volunteers as de- 
scribed in Example 1 ; 45 
Fig. 2 is a graph of mean plasma prolactin 
concentration (mU/l) versus time after admin- 
istration (min.) following administration of 
buspirone in non-ulcerative dyspepsia patients 
relative to gastric controls and healthy volun- 50 
teers as described in Example 1 ; the bar repre- 
sents ± 1 standard error; and 
Fig 3 is a graph of GSRS total symptom scores 
in patients with non-ulcerative dyspepsia treated 
with cyproheptadine as described in Example 2. 55 



EXAMPLE 1 



Determination of the Sensitivity of Serotonin Re- 
ceptors in Non-Ulcerative Dyspepsia 



As indicated above it was hypothesized that 
serotonin receptors are supersensitive in non-ulcer- 
ative dyspepsia (NUD). An experiment was de- 
signed to explore this hypothesis by using prolactin 
response to buspirone challenge as an index of 
serotonin receptor sensitivity. It is generally ac- 
cepted that prolactin release is partially under 
serotonin control. Buspirone stimulates 5-HT 1A 
receptors and increases prolactin release. 

Thirty nine patients with a diagnosis of NUD, 
twenty healthy controls, six patients with peptic 
ulcer disease and ten patients with inflammatory 
bowel disease (IBD) took part in the study (only 
male patients were included to exclude variance 
caused by menstrual hormone fluctuation). All gave 
written informed consent. Patients with NUD fulfil- 
led the following criteria. They had at least four of 
the following symptoms for more than three 
months: early satiety, post-prandial fulness, post- 
prandial-bloating, belching, epigastric pain or heart- 
burn. Endoscopic examination and ultrasound were 
normal and gastric biopsies were Campylobacter 
negative as this may cause chronic antral gastritis. 
No other illness was present and patients were 
drug free for at least three months. 

Subjects presented fasting at 8.30 a.m. A can- 
nula was inserted in a forearm vein and the subject 
was allowed to relax for 15 min. before the first 
sample of blood was collected (8 m! in a hepariniz- 
ed tube). A second sample was taken 15 min. later 
at which stage the patient was given an oral dose 
of buspirone 60mg. Further blood for prolactin es- 
timation was taken at 60,90,120, and 180 mm. 
intervals. Prolactin was measured blind to diagno- 
sis using a fluoroimmunoassay (LKB method; Lovg- 
ren, T. et aL , 1985. In Collins, W.P. (eds). Alter- 
native immunoassays. John Wiley & Sons Ltd.). 

The thirty nine patients with NUD had higher 
prolactin baselines than controls but such differ- 
ences do not reach statistical significance. When 
response to buspirone was determined by measur- 
ing either the difference between the baseline and 
peak values or area under the curve, considerably 
greater prolactin responses were found in NUD 
than in the healthy controls, PUD patients or IBD 
patients (Fig.1). The mean ( + SEM) increase in 
plasma prolactin following buspirone in NUD was 
710.0 ± 73.0 mU/l in contrast to healthy controls 
with 

295.0 + 86.0 mU/l 
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and PUD patients with 324.0 ± 91.0 mU/l (l-way 
ANOVA. F = 4.37, p<0.05; NUD v healthy controls. 
t = 2.58, df = 57.0. p<0.02). Differences between the 
response of NUD patients and controls became 
apparent around 60 min. post-buspirone and reach 
a peak at 90 mm. (Fig. 2). 

Central serotonin receptors are considerably 
more sensitive when stimulated in NUD than in 
healthy controls. The anxiolytic buspirone was used 
in the present study to stimulate such receptors. 
Although not entirely specific for serotonin recep- 
tors (it does have an action on dopamine receptors 
as well) there is sufficient evidence to indicate that 
its mediation of prolactin release is via the 
serotonin receptor and can be blocked with the 
serotonin antagonist methysergide. Buspirone pro- 
vides the most acceptable method of 5-HT stimu- 
lated prolactin release currently available. Re- 
sponses to it were on average over 100% greater 
in NUD patients than in healthy controls. 

These results provide further evidence of the 
view that NUD is not a "functional" disorder but 
one characterised by neurochemical dysfunction in 
the central nervous system. 



EXAMPLE 2 



Psychiatric Assessment of Patients with Nonulcer- 
ative Dyspepsia 

A neuroendocrine study carried out indicated 
that a high percentage of patients with nonulcer- 
ative dyspepsia show blunting of central 
noradrenergic a-2 responses. Such blunting has 
also been observed in depression. A study was 
therefore carried out to investigate dexamethasone 
responses in patients with NUD to determine if 
abnormality in this test resembled findings in de- 
pression. 

A total of forty patients (25 female and 15 
male) between the ages of eighteen and fifty years 
referred to the Gastroenterology Clinic at St. 
James's Hospital (Dublin) and having a diagnosis 
of NUD were recruited. They each had both ab- 
dominal pain and disordered bowel habit for at 
least three months. Exclusion criteria included any 
abnormality on routine haematology, biochemistry 
including liver function tests and sigmoidoscopy. 

All patients were assessed by a consultant 
psychiatrist and a full psychiatric history and men- 
tal state examination were obtained. DSM-III criteria 
were employed in diagnosis (APA, 1980 supra ). 
The DST was carried out according to the method 
of Carroll. B.(Brit. J. Psychiatry. 1982; 140:292- 
304). Briefly patients were given 1 mg of dex- 
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amethasone at 10 pm. and blood was taken for 
Cortisol examination at 4 p.m. the following day. 
Cortisol was measured using a radio immunoassay 
(CIS International). A Cortisol level above 137 nmol/l 

5 was regarded as non-suppression. 

Twenty percent of the sample (8 of 40) were 
found to have evidence of psychiatric illness, five 
were depressed (4 female/1 male), two had gen- 
eralized anxiety states (both female) and one male 

io had panic disorder. None had previously seen a 
psychiatrist but three were currently being treated 
by their GPs, one with an antidepressant and two 
with benzodiazepines. One of the five depressed 
patients fulfilled criteria for psychotic depression. 

75 Four of the total sample gave a family history of 
affective disorder, three of these were currently 
depressed and one was free of psychopathology. 

Five patients were DST non-suppressors. Of 
these three were depressed and two were without 

20 evidence of psychiatric illness. 

The tendency to link NUD with psychiatric ill- 
ness rather than other illnesses seen in gastroen- 
terology is strong (Chaudhury and Truelove. 1962 
supra ). The present investigations were conducted 

25 to determine if NUD is a variant of affective dis- 
orders. The results do not support such a hypoth- 
esis. We have found far lower levels of psycho- 
pathology in this population than previously de- 
scribed (Chaudhury and Truelove. 1962 supra ; 

30 Gomez and Dally, 1977 supra ). Perhaps this is 
due to the fact that much of the earlier research in 
the area used psychiatric diagnoses which were 
not operationally defined. Our patients were di- 
agnosed in accordance with DSM-III criteria. 

35 Gomez and Dally (1977 supra ) noted the fact 

that many of their patients showed high levels of 
somatisation and were unable to describe their 
feelings except in terms of pain, a finding which 
was not related to level of education. If one as- 

40 sumes that such patients are typical depressives 
with a tendency to somatise, a far greater level of 
DST non-suppression would be expected. Overall 
in the sample non-suppression rates were only 
marginally higher than that seen in the general 

45 population (Coppen. A. et al , British Journal of 
Psychiatry 1983, 142 , 498-504). The majority of 
patients did not have a past history or family his- 
tory of psychiatric illness. It is generally agreed 
that many patients with affective disorder have a 

so genetic predisposition thereto (Gershon, E. In: Psy- 
chiatry Update 1983, Vol 2, L. Grinspoon (ed.), 
Washington D.C.: APA). If patients with NUD are 
indeed psychiatrically ill as many previous studies 
suggest, it is surprising that so few have a family 

55 history of affective disorder or other psychiatric 
illness. 

It would thus seem that NUD patients are less 
psychiatrically ill than previously indicated. The 

5 
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current findings in conjunction with our recent ob- 
servation demonstrate that up to 70% of patients 
have blunted noradrenergic a-2 responses and 
would suggest that such patients have a unique 
endocrine profile, different from that seen in de- 
pression. 



EXAMPLE 3 



Cyproheptadine in the Treatment of Non-U Ice rati ve 
Dyspepsia ~ " 

A study was carried out to determine the ef- 
ficacy of cyproheptadine in the treatment of non- 
ulcerative dyspepsia. All patients who met the in- 
ventors' operational criteria for a diagnosis of non- 
ulcerative dyspepsia were studied. They must have 
had at least four of the following symptoms for 
three months: abdominal pain, early satiety, post- 
prandial fullness, post-prandia! bloating, borboryg- 
mus, belching, heartburn, or alteration of bowel 
habit. Patients were excluded if they had any evi- 
dence of a) endoscopic or X-ray evidence of struc- 
tural GIT abnormality, b) Campylobacter infection, 
c) endocrine disorder, d) collagen disease, e) so- 
matic myopathy and f) alcohol abuse. 

Thirty patients who met the above described 
criteria took part in the study. After obtaining an 
informed consent, each subject was rated on a 15 
item GSRS scale for the severity of dyspeptic 
symptoms. The GSRS scale is a rating scale for 
the symptoms of gastrointestinal disorders. Follow- 
ing this, each subject was prescribed 4mg of 
cyproheptadine hydrochloride daily for a period of 
one week. Thereafter the dosage was increased as 
required up to a maximum of 20mg/day depending 
on the severity of the symptoms. Subjects were 
reassessed at the end of weeks 2,4 and 6 using 
GSRS, and any side effects reported were noted. 

Twenty two out of thirty patients had significant 
reductions in their GSRS scores at the end of 2 
weeks, and this improvement was maintained at 6 
weeks. Most subjects reported feeling better within 
hours of commencing cyproheptadine, and, in fact 
twenty of the twenty two that improved had virtually 
no symptoms at the end of 6 weeks. The results 
are shown in Fig. 3. 

Over 20 years ago Warner, R.P. ( supra ) 
hypothesized that hyperserotoninaemia was the ba- 
sis of "functional" abdominal pain in some patients. 
Our results add weight to his hypothesis and in- 
dicate that a similar mechanism might operate in 
those patients with normal serotonin who have su- 
persensitive receptors. 



EXAMPLE 4 



5 Abnormal Forebrain Noradrenergic a-2 Receptor 
Functioning in Patients with Delayed Gastric Emp- 
tying. 

The involvement of central forebrain a-2 recep- 
io tors located in the hypothalamus (arcuate nucleus) 
was examined in a group of patients with delayed 
gastric emptying (DGE) by measuring serum 
growth hormone (GH) responses to desipramine. 
Desipramine normally increases GH level by bloc- 
ks king the reuptake of noradrenaline and indirectly 
stimulating central a-2 receptors. GH release factor 
is produced at the arcuate nucleus after stimula- 
tion. GH responses were studied in eight patients 
with DGE and in ten healthy controls. Patients with 
20 organic pathology and receiving medication were 
excluded. 

Both patients and controls presented fasting at 
8.30 a.m. An 18G cannula was inserted in a fore- 
arm vein. The subject was then allowed to relax for 
25 20 min. before blood was taken for GH estimation. 
Two baseline 8 ml samples were collected at a 15 
min. interval in lithium-heparin tubes. Subjects re- 
mained fasting for the duration of the test but were 
not allowed to sleep. A dose of desipramine 
30 1mg/kg body weight was given orally. Blood- for 
further GH estimation was collected 90,120 and 
180 min. following the administration of de- 
sipramine. GH was assayed (blind to diagnosis) by 
a double antibody radio immunoassay (Salvatore, 
35 R., In: Laron and Butenandt (eds.) Evaluation of 
Growth Hormone Secretion , Basel: Karger 1983")? 
Responses were regarded as blunted if GH levels 
failed to rise at least 5 mU/l above baseline values. 
Furthermore DGE was determined by isotopic 
40 (Tc99) scintigraphy of a standard solid meal. 

The mean GH response in DGE patients was 
significantly (p<0.05) lower than in the controls. Six 
of the eight patients had blunted responses. The 
results suggest the presence of abnormal forebrain 
45 a-2 receptor functioning in patients with DGE. 

Central noradrenergic functioning in IBS was 
also assessed using a desipramine challenge test 
as described in Example 4. Of thirteen patients 
with IBS, eleven showed blunting indicative of ab- 
50 normal central a-2 functioning in IBS (Dinan, T.G., 
et al 1990, Journal of Psychosomatic Research 34 
No. 5,575-580). 

A direct correlation has been found between 
the prolactin response described in Example 1 and 
55 delayed gastric emptying in subjects with NUD. 
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1 . Use of cyproheptadine for the manufacture of a 
medicament for use in the treatment of nonulcer- 
ative dyspepsia. 

2. Use of cyproheptadine for the manufacture of a 5 
medicament for use in the treatment of nonulcer- 
ative dyspepsia which is characterised by dysfunc- 
tion of central 5-HT 1A receptors. 

3. Use according to Claim 2, wherein the central 5- 

HT 1A receptor dysfunction is diagnosed by an w 
azaspirodecanedione-induced prolactin response. 

4. Use according to Claim 3, wherein the 
azaspirodecanedione-induced prolactin response is 
distinguishable from that observed in a subject with 
peptic ulcer disease and/or inflammatory bowel dis- 75 
ease. 

5. Use according to Claim 4 or 5, wherein the 
azaspirodecanedione is buspirone which is admin- 
istered to a subject as a single dose of at least 
50mg. 20 

6. Use according to any preceding claim, wherein 
the cyproheptadine is administered orally in an 
amount of 4-20mg/day. 

7. An in-vitro method for the diagnosis of non- 
ulcerative dyspepsia in a subject suspected of hav- 25 
ing non-ulcerative dyspepsia, which method com- 
prises identifying in said subject a dysfunction of 
central 5-HT 1A receptors characterised by the 
subject's response to azaspirodecanedione induced 
prolactin production by estimating the level of pro- 30 
lactin in a sample of blood or a blood fraction 
obtained from said subject, with the proviso that 
when the subject is a menstruating female, the 
diagnosis is carried out in the follicular phase of 
menstruation. 35 

8. A method according to Claim 7, wherein the 
azaspirodecanedione is buspirone. 

9. A method according to Claim 8, wherein the 
buspirone is administered as a single dose in an 
amount of at least 50mg. 40 

10. A kit for carrying out a method according to 
any one of Claims 7-9, which includes an amount 
of said azaspirodecanedione for administering to 
one or more subject(s) being investigated for non- 
ulcerative dyspepsia and sufficient to elicit a pro- 45 
lactin response characteristic of central 5-HT 1A 
receptor dysfunction. 
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